The paper is focused on monitoring of the machine milking process by infrared thermography method. The goal of the paper is thermography monitoring of the influence of machine milking on the udder and teats surface temperature and statistics valuation of measured values. Our study claimed suitability of IRT method for monitoring of machine milking. Statistical evaluation claimed statistically significant difference between temperatures of teats before and after machine milking. Probably it is due to direct contact of milking machine with teats causing mechanical stress of tissues. This is significant risk factor for infections and related financial losses. It is necessary to operate technological equipment for milking with suitable characteristics.
INTRODUCTION
The milk aquisition process is important part of milk industry. The milking of dairy in milking houses is affected especially by different conditions as system of stabling, milking house type, milking machine technology, staff expertness, psychic and ethological singularities of annimals. The surface temperature of animal is quick indicator of mechanical traumatising of skin and texture or inflammatory procedures in organism. Infrared thermograhy is modern perspective method for monitoring of surface tepmerature. Monitoring of technological equipment for machine milking and its influence on animals is very important factor for prevention of infections and economical losses. Mechanical milking can cause circulatory changes (congestionand/oroedema) in teat tissue fluids, producing an increase in teat wall thickness and teat skin temperature [Hamann et al. 1994 ]. Milking performed with unsuitable characteristics, such as excessive vacuum levels [Hamann et al., 1993] , faulty or absent pulsation [Capuco et al. 1994] , inappropriate pulsation rate [Hamann, 1996] or overmilking [Hillerton et al. 2002] , can lead to persistence or high magnitudes of these circulatory changes, which in turn can affect local defence mechanisms, increasing the risk of infections. [Hovinen et al. 2008 ] stated that increasing herd size and the rapid increase in labor costs in Europe have required greater automation in livestock production. Author reported that mastitis is the most common disease in dairy cows and causes the heaviest economic losses to the dairy industry. Recent research shows that milking process was improved especially, by the influence of construction elements, which was verified under laboratory and operational conditions [Karas 2004] . Author also stated that technological equipment of milking houses is closely related to their construction part. Several studies have applied IR thermography to determine radiant and convective heat losses [Phillips 1994 et al.; Ek et al. 1999] . IR thermography of the body surface is a simpler procedure than the more conventional approaches for measuring heat production and methane production, because it is non-invasive, relatively inexpensive and easily obtained [Montanholi et al. 2008] . Infrared thermography (IRT) is a noninvasive method for measuring radiated heat emitted by the skin, reflecting subcutaneous circulation and metabolism [Jones 2002] . [Kotrba et al. 2008 ] used infrared thermography to determine the coat surface temperature of seven captive eland females in different ambient temperature conditions and compared them with that seen in cattle. [Vitazek 2008] reported other application of IRT in food industry and importance of the surface temperature for assessing the effect of the dryer condition on the energy requirements and the economics of its operation. The goal of the paper is thermography monitoring of the influence of machine milking on the udder and teats surface temperature. Further part of the paper is focused on statistics valuation of measured values.
MATERIAL AND METHODS
The IRT experimental measuring was carried out under operational conditions in a milking house with 2 × 2 Westfalia tandem milking machine, during the summer season (August 2015). In the time of the experimental measuring there were 34 dairy cows on the farm. Average annual production was 6 300 liters of milk per cow. The following characteristics were monitored contemporary with IRT imaging in the milking house during the milking process: -air temperature in the milking house (°C ), -air flow velocity in the milking house (m•s -1 ), -air humidity in the milking house (%), -distance of measured object (m), -temperature of udders before and after milking (°C), -temperature of teats before and after milking (°C). The thermal analysis of the udder and teats temperature assessment before and after milking was carried out in the whole group, i.e. 19 cows. Thermal analyses were performed by FLUKE thermal camera. For thermal imaging measurement purposes was measured the air temperature, air humidity, distance from the monitored object and emissivity. Determination of emissivity was executed by creation of measuring points on the objects, where was executed thermal analyses. At these points was measured temperature with using OMEGA HH11 contact thermometer (accuracy of temperature measurement: ± 0.1 °C). The air temperature and relative humidity were measured using KIMO AMI 300 multifunction equipment. The air velocity and temperature were measured with using a telescopic vane probe type HET 14 (in the range of 0.8 to 25.0 m/s and -20 to 80 °C) featuring the temperature measurement accuracy of ±1 °C. The relative humidity were measured with using a telescopic hygrometry probe SVTH (in the range of 5.0 to 95.0% relative humidity) featuring the measurement accuracy of ±4%. The temperature and humidity were measured in the close vicinity of the thermal camera and measuring objects. The reflected temperature was not measured because any heat sources were not in the surroundings, which could influence the measurement. The reflected temperature is caused by close heat source which can influence temperature of measured objects. Conditions of thermography measurement: cloudy conditions, air temperature 19 °C, air velocity 0.50 m•s -1 , relative humidity 55 %. The distance of the camera from measuring objects was determined using Leica DISTOtm A5 laser EDM device (measurement accuracy: ± 1.5 mm at a distance between 0.2 and 200 m). The thermal imaging measurement as such was conducted using Fluke Ti32 thermal camera (FOV: 45°) and Fluke SmartView 3.2 software.
RESULTS AND DISCUSSION
This part presents main results of our experimental survey and statistical evaluation of measured values. All cows were measured before and after machine milking process.
We can see examples of thermogram at Fig. 1 and Fig. 2 . Next text is word interpretation of thermograms. Fig. 1 Temperature of front teat is 36.2 °C and temperature of hind teat is 37.8 °C. It is evident that temperature of front udder is about 1.76 °C higher in comparison with mean value. As we can see in Table 1 the hypothesis of data normality meet all of data files with the exception of dates related to udders. We used Kruskal-Wallis test for evaluation of data files related to udders.
Evaluation of variance homogeneity is important condition for using of ANOVA, so we used Leven and Brown-Forsyth tests (results are presented in Table 2 ).
Test p Homogeneity Leven

Yes
Brown-Forsyth 0.063011 Yes Subsequently there was used Tukey´s test for multiple comparisons. According to hypothesis there were founded statistically significant differences in temperatures of teats before and after machine milking (presented in Table 3 ). Probably it is due to direct contact of milking machine with teats causing mechanical stress of tissues. There are presented results of Kruskal-Wallis test for evaluation of data files related to udder in the Table 4 . There were not founded statistically significant differences in temperatures of udder before and after machine milking (Table 4) . Probably it is due to indirect contact of milking machine with udder without existence of mechanical stress. 
CONCLUSION
Results of our study confirmed that milk acquisition process with using of machine milking can influenced surface temperature of teats. This is significant risk factor for infections and related financial losses. It is necessary to operate technological equipment for milking with suitable characteristics (mainly suitable under pressure). Our study claimed suitability of infrared thermography method application as fast indicator of influence machine milking on surface temperature of teats.
